Objectives: Our objective was to estimate the incidence of recent burnout in a large sample of Taiwanese physicians and analyze associations with job related satisfaction and medical malpractice experience. Methods: We performed a cross-sectional survey. Physicians were asked to fill out a questionnaire that included demographic information, practice characteristics, burnout, medical malpractice experience, job satisfaction, and medical error experience. There are about 2% of total physicians. Physicians who were members of the Taiwan Society of Emergency Medicine, Taiwan Surgical Association, Taiwan Association of Obstetrics and Gynecology, The Taiwan Pediatric Association, and Taiwan Stroke Association, and physicians of two medical centers, three metropolitan hospitals, and two local community hospitals were recruited. Results: There is high incidence of burnout among Taiwan physicians. In our research, Visiting staff (VS) and residents were more likely to have higher level of burnout of the emotional exhaustion (EE) and depersonalization (DP), and personal accomplishment (PA). There was no difference in burnout types in gender. Married had higher-level burnout in EE. Physicians who were 20~30 years old had higher burnout levels in EE, those 31~40 years old had higher burnout levels in DP, and PA. Physicians who worked in medical centers had a higher rate in EE, DP, and who worked in metropolitan had higher burnout in PA. With specialty-in-training, physicians had higher-level burnout in EE and DP, but lower burnout in PA. Physicians who worked 13-17hr continuously had higher-level burnout in EE. Those with ≥41 times/week of being on call had higher-level burnout in EE and DP. Physicians who had medical malpractice experience had higher-level burnout in EE, DP, and PA. Physicians who were not satisfied with physician-patient relationships had higher-level burnout than those who were satisfied. Conclusion: Physicians in Taiwan face both burnout and a high risk in medical malpractice. There is high incidence of burnout among Taiwan physicians. This can cause shortages in medical care human resources and affect patient safety. We believe that high burnout in physicians was due to long working hours and several other factors, like mental depression, the evaluation assessment system, hospital culture, patient-physician relationships, and the environment. This is a very important issue on public health that Taiwanese authorities need to deal with.
Introduction
Physicians take care of patients, but they often ignore their own health. Physician burnout is highly associated with medical errors, quality of care [1] [2] [3] , and career satisfaction [26 28 29] about one's career. One study found that, surgeons with work-home conflicts were more likely to have burnout, depression and less likely to recommend surgery as a career option to their children [29] . Burnout not only affects patient safety but more importantly physicians' health. Burnout is more prevalent among males, residents, and surgeons [4] [5] [6] [7] [8] [9] . Previous studies focused on gender [10] , age, medical errors [11 12 ], sleep deprivation, residents [4] , the number of times on call per week [13] , and specialties [26 28 ], but sometimes different results were obtained by different studies.
The 1999 Institute of Medicine's report estimated that medical errors in US hospitals result in at least 44,000 and as many as 98,000 deaths each year. Although there are different definitions of "medical error", a common definition is: a commission or omission with potentially negative consequences for the patient that would have been judged wrong by skilled and knowledgeable peers at the time it occurred independent of whether there were any negative consequences [14] . Several studies indicated that higher medical error rates are strongly associated with a physician's burnout status [11 15] . Furthermore, one study showed that after highly intensive work (80 h/week), physicians act like those with a blood alcohol concentration of 0.05% [13] .
According to the news of Japan [16] , 40% of physicians face karoshi (a Japanese word meaning death from overwork), and nearly 80% produce medical error caused by burnout and sleep deprivation. Recent research by a labor policy research institution in Japan found that Japanese physicians work 53.2 h/week on average, 40% work up to 60 h, and even 10% work over 80 h. In our study 49.5% Taiwanese physicians work > 57 h / week, 34.5% work up to 65 h / week; Extra work hours for morning meeting, academic research, and teaching take 10.6% physicians 21 h in average. Furthermore, 83.9% of physicians admit that they nearly were negligent due to their burnout status, and nearly 85% produced adverse medical events. According to The Labor Standards Act of Japan, the total number of working hours should not exceed 40 h/week. Working overtime up to 80 h/month for 6 months would raise the risk of karoshi. There were 7 physicians who died of karoshi (a Japanese word for "death from overwork") in Taiwan from 2008 to 2012. However, little is known about the personal characteristics, work-related characteristics, and medical malpractice experience with burnout types among Taiwanese physicians. This is the first study on burnout of Taiwanese physicians.
Material and Methods

Participants
We conducted a survey to evaluate burnout and medical errors among Taiwanese physicians in May to November 2012. Physicians who were members of the Taiwan Society of Emergency Medicine, Taiwan Surgical Association, Taiwan Association of Obstetrics and Gynecology, The Taiwan Pediatric Association, and Taiwan Stroke Association, and physicians of two medical centers, three metropolitan hospitals, and two local community hospitals were recruited.
Data collection
We set purposive sampling to collect our samples. Physicians were surveyed in May to November 2012 with a three-part high reliable level [17] questionnaire (α=0.659) of 69 questions, which included demographic information, practice characteristics, burnout, medical malpractice experience, job satisfaction, and medical error experience. A cover letter stated the purpose of the survey was to better understand participants. Standardized tools were used for the burnout survey, the Maslach Burnout Inventory-General Survey [18] , which has 3 subscales to evaluate the 3 domains of burnout: emotional exhaustion (EE), depersonalization (DP), and low personal accomplishment (PA). EE estimates feelings of being emotionally overextended and exhausted by one's work; DP estimates an unfeeling and impersonal response toward recipients of one's service, care treatment, or instruction; and PA estimates feelings of competence and successful achievement in one's work. Each question was answered on a 7-point Likert scale with response options ranging from "never" to "daily." Surgeons with a high score for medical professionals on the DP and/or EE subscales were considered to have at least one manifestation of professional burnout. The visitor was trained before study. The standard protocol was used to collect questionnaire and input data. There were totally sent out 1,100 questionnaires, 839 were returned, and excluded 30 missing. There are totally 809 into our analysis.
Statistical analysis
Descriptive statistics were used to characterize the sample demographics. Of the approximately 1,100 questionnaires we sent out, 839 (76%) were returned. A Chi-squared test was used to estimate associations between the variables and burnout. Multivariate associations among demographic characteristics, professional characteristics, and medical malpractice ex-perience with burnout were assessed using a logistic regression. Both forward and backward elimination methods were used to select significant variables for the models where the directionality of the modeling did not impact the results. The independent variables used in these models included: alcohol use, average work hours per week, total work hours per week, number of times on call per week, medical malpractice experience, satisfaction with one's practice specialty, satisfaction with patient-physician relationships, and burnout. In addition, the odds ratio (OR) for reporting burnout associated with independent variables was also calculated. All analyses were done using SPSS vers. 19.0 (SPSS, Chicago, IL, USA).
Results
Physicians who were members of Taiwan Society of Emergency Medicine, Taiwan Surgical Association, Taiwan Association of Obstetrics and Gynecology, The Taiwan Pediatric Association, and Taiwan Stroke Association, and physicians of two medical centers, three metropolitan hospitals, and two local community hospitals were recruited. Approximately 839 physicians (about 2% of total physicians in the country) participated and returned the questionnaire, for a response rate of 76%. The demographic and practice characteristics of the study participants are summarized in Table 1 . There were 36.8% who reported a moderate level of burnout, and 13.1% with a high level of burnout in EE. For DP, 32.5% participant reported a moderate level of burnout, and 9.3% reported a high level of burnout. For the PA type, 49.9%, 49.3%, and 0.7% respectively had high, moderate, and low levels of burnout. Approximately 65.5% of the study participants were married, 65.6% were Visiting staff (VS), and 79.4% were male. Based on official data from the Taiwan Medical Association (TMA) on demographics of Taiwanese members in 2011, 84% of all TMA members were male, and the proportional distributions of physicians in each region of the country were also similar to TMA. The proportions of participants' service types were academic medical centers (48.9%), metropolitan hospitals (19.7%), local community hospitals (8.7%), and physician clinics (22.7%). Of the total, 360 (44.5%) physicians had practiced ≥7 years. Specialties of participants included medical department (19.0%), surgery department (11.2%), obstetrics-gynecology (11.1%), pediatrics (13.5%), emergency medicine (10.6%), neurosurgery (7.5%), dermatology (2.1%), anesthesiology (2.3%), ophthalmology (2.0%), orthopedics (3.1%), family medicine (5.1%), those who had not passed a specialty test (8.2%), and others (4.2%). There were 12.7% of physicians who serviced ≥51 patients each shift, and 33.4% worked continuously for >13 h each shift. Collectively, 457 (56.5%) physicians reportedly had medical malpractice experience, 80 (10%) had up to 6 instances of medical malpractice experience within the 3 years before the survey, and 129 (15.9%) had experience with malpractice lawsuits. There were 62.3% of physicians who were unsatisfied with physician-patient relationships, and 29.5% were unsatisfied with their practice specialty. The incidence rate of burnout types was shown in Table 2 .There are 26 physicians/10,000 at high risk in EE, 19 physicians/10,000 at high risk in DP, and 101 physicians/10,000 at high risk in PA. We performed a Chi-squared test to identify factors associated with EE, DP, and PA. Relationships of demographics, practice characteristics, and malpractice experience with professional characteristics are shown in Table 3 . Physician category, practice specialty, continuous hours works, total work hours per week, numbers of medical errors, age, hospital type, relationship status, years in practice, the number of patients serviced per shift, the number of times on call per week, medical malpractice experience, satisfaction with patient relationships, and satisfaction with the practice specialty were significant to EE. Hospital type, physician category, alcohol use, practice specialty, the number of patients serviced per shift, continuous hours works, total work hours per week, the number of times on call per week. Age, relationship status, years in practice, satisfaction with the practice specialty, and satisfaction with patient relationships were strongly associated with DP. Medical malpractice experience, years in practice, numbers of patients serviced per shift, number of times on call per week, physician category, gender, age, relationship status, practice specialty, satisfaction with practice specialty, and satisfaction with patient relationships were strongly association with PA (almost p=0.000).
After controlling for other factors in the multiple-regression model analysis, physicians who used alcohol compared to those who did not had a 2.8-fold risk of DP (p=0.004), after working ≥18 continuous hours had a 14.7-fold risk of low-level burnout and a 2.8-fold risk of moderate-level burnout in EE compared to those with ≥3~7 continuous working hours (p=0.005 and 0.268). Physicians who worked ≥65 h/week had a 1.4-fold risk of low-level burnout compared to those who worked 49~56 h/week, and a 1.5-fold risk of moderate-level burnout in EE (p=0.02 and 0.009). Those with the number of times on call per week of ≥41, had a 2.4-fold risk of low-level burnout in EE compared to physicians who did not go on call (p=0.028). Those who went on call ≥41 times also had a higher risk in PA (p=0.014). Physicians who had medical malpractice experience had a higher risk of high-level burnout in PA than those with no experience (p=0.098). Physicians who were not satisfied with their specialty, who had not chosen a specialty, and who were worried about the future had higher risks of high-level burnout in DP and PA. Those who were extremely dissatisfied with patient-physicians relationships had a 22.1-fold risk of low-level burnout in EE (p=0.004), and had a higher risk of high-level burnout in DP than who were satisfied (p=0.000) (Table 4). 
Discussion
In this article, burnout and medical malpractice experience were examined in a large sample of 809 physicians in Taiwan. Previous studies usually focused on gender [13] , age, medical errors [11 12 ], sleep deprivation [4] , residents [4] , number of times on call per week [13] , and specialties [26 28 ], but different results were sometimes obtained in different studies.
For instance on gender, Fahrenkopf et al. found that there was no association between gender and burnout [19 20 ], but another study found that women had a higher risk of burnout [21] . This discrepancy might have been caused by differences in subjects, instruments, specialties, research methods, and countries. In our study, there was no significant difference in burnout by gender. With the Chi-squared test, physician category, age, and relationship statuses were strongly associated with burnout, but there was no association with burnout in the multiple-regression models. Some studies found a higher incidence of burnout among residents and surgeons [1 5-8] , while we found a higher incidence of burnout of PA, EE and DP in VS. The recent study, found that surgeons reporting a major medical error in the previous 3 months were more likely to have alcohol abuse, and the point prevalence for alcohol abuse or dependency on female surgeons (25.6%) were higher than male(13.9%) [27] . In our study we found that physicians who with higher level burnout had more alcohol use when feeling depressed due to the heavy workload, the male physicians were more likely to have alcohol use than Female. Errors were strongly associated with EE with high-level burnout. Our result was similar to those of previous studies [22 23 ]. In a bivariate analysis, we found that age, working for ≥8 h/shift, serving ≥51 patients per shift, being on call ≥41 times per week, having medical malpractice experience, not being satisfied with one's specialty, not being satisfied with patient-physician relationships, and the number of medical error were strongly associated with high-level burnout in EE (all p<0.001). EE indicates feelings of being emotionally overextended and exhausted by one's work. It might not be difficult to understand that exhaustion was caused by those factors. Physicians with long continuous work hours, more on call numbers, unsatisfied with specialty, younger age, and those unsatisfied with patient-physician relationships were strongly associated with DP (all p<0.001). DP indicates an unfeeling or impersonal response toward recipients of one's service, care treatment, or instruction. It is easy to realize that when physicians have a heavy burden and fears of being sued, they might indicate a higher risk of DP. PA indicates feelings of competence and successful achievement in one's work. In our study, we found that age, physician category, years in practice, service patient number per time, not being satisfied with one's practice specialty, and not being satisfied with patient-physician relationships were factors strongly associated with PA (all p<0.001). Medical malpractice rates at home and abroad have obviously been increasing in recent years. Medical malpractice cases in 2008 were approximately four times those in 2004 in Taiwan. According to statistics from the TMA in 2011, there were 40,183 physicians in Taiwan. The population of Taiwan was 23,261,747 based on the official statistics of June 2012. This means that on average, one physician needs to care for 579 people, which indicates a heavy workload for physicians in Taiwan. In consideration of work pressure and high litigation risk, increasing numbers of medical students are inclined to choose low-risk specialties [24] . Medical treatment has the characteristics of urgency, necessity, and high-precision, which are much likely to cause excessive pressure on and even burnout in physicians.
There are some limitations of our study. First, we used self-reported data to determine physicians' burnout, medical malpractice experience, and medical errors. It is unknown whether physicians who have experienced medical malpractice/medical errors were less likely to respond to, under-reported, more likely to respond to, or over-reported burnout, because the topic has a great effect on them. We used a well-known instrument to estimate the data, and it has been used in similar studies. In addition, our sample size provided burnout estimates for about 2% of the total physician population with 95% confidence. Second, as to restrictions of our research subjects, it is hard to establish a random study. Although we used purposive sampling, we were careful to include relevant medical associations to increase our representation, and reached a high response rate (74%) to avoid self-selection bias.
Conclusions
In conclusion, there was high incidence burnout in residents, and VS physicians had high-level burnout which was associated with greater alcohol use when feeling depressed about the heavy workload. The number of errors was strongly associated with EE in high-level burnout. Working ≥8 h/shift, serving ≥51 patient per shift, being on call ≥41 times per week, having medical malpractice experience, not being satisfied with one's specialty, not being satisfied with patient-physician relationships, and the number of medical errors, physician category, practice specialty, were strongly associated with high-level burnout in EE. Hospital type, physician category, alcohol use, practice specialty, the number of patients serviced per shift, continuous hours works, total work hours per week, the number of times on call per week. Age, relationship status, years in practice, satisfaction with the practice specialty, and satisfaction with patient relationships were strongly associated with DP. Medical malpractice experience, years in practice, numbers of patients serviced per shift, number of times on call per week, physician category, gender, age, relationship status, practice specialty, satisfaction with practice specialty, and satisfaction with patient relationships were strongly association with PA There were 7 physicians who died of karoshi in Taiwan from 2008 to 2012.It is important to restrict working times from the point of view of patient safety and physicians' health. In several developed countries [25] , shown in table 5, there are duty hour limitations for physicians. This is not yet a reality for Taiwanese physicians. Since physicians in Taiwan face both burnout and high risks of medical malpractice 1 , that would cause medical care human resource shortages, choose lower risk specialty to practice and affect patient safety. We believe that high burnout in physicians, due to long working hours and several other factors, like mental depression, the evaluation assessment system, hospital cultures, patient-physician relationships, and the environment, is a very important issue that Taiwanese authorities need to address. 
